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Tep tiary.-M. V. Lemoine compares Pleuraspidotherium, a 
mammal from the Cornaysien fauna of Reims, on the one hand 
with Pachynolop/us gauidryi, and on the other with Pizalangista 
vulpina of New South Wales. The dental formulae of Pleuras- 
pidotherium and Phalangista, are practically identical. The bones 
of the face are remarkable for the development of the intermaxil- 
laries and nasals, and for the almost complete ossification of the 
palatine vault. The lower jaw has a broad commissure, as in 
Pachynolophus, and a special development of the posterior branch 
recalls Phalangista, but is not inclined inwards.-M. F. Fon- 
tannes catalogues the pliocene mollusks of the valley of the 
Rhone and of Rousillon. These include i95 species of gas- 
tropods. of which 44 are new; and I46 bivalves, of which 24 
are new. The same writer describes the shells of the fresh- 
water and brackish group of Aix in Lower Languedoc, Pro- 
vence, and Dauphine, 92 species in all, i i of which belong to 
Potamides, i I to Striatella, 3 to Melania proper, 3 to Ripa, 14 to 
Lymnaxa, and 12 to Cyrena.--M. Neutnayr (Neues Jahrb. fur 
Min., Geol. und Palaon., I884) draws attention to the great 
similarity between the molars of Tritylodon Owen, from Cape 
Colony, and the molar of Triglyphus, described by Fraas from a 
bone bed near Stuttgart. 

Quaternary.-A. Mehring (Kosmos, I883) gives faunistic 
proofs of the former glaciation of North Germany. Against the 
"drift theory," he urges that the greater portion of the low-lying 
parts of North Germany are either entirely free from animal re- 
mains, or enclose only land and fresh-water forms, which could 
not have been the case had a diluvial sea existed. Even the find- 
ing of marine animal remains in certain spots can be explained by 
position from southward moving glaciers, The nature of the 
deposits and other characters shows that the arctic fauna, the re- 
mains of which are found, had its home in the surrounding 
region. 

MINERALOGY AND PETROGRAPHY.' 

OPTICAL ANOMALIES IN CRYSTALS OF THE REGULAR SYSTEM.- 
The two well-known theories generally advanced to account for 
the action on polarized light, exceptionally exhibited by certain 
regular minerals (vid. NATURALIST, November, i882, p. 926, and 
Feb., I 884, p. I 84) have recently undergone an important modifica- 
tion due to the discovery by Mallard, that sections of boracite, 
when heated above 2650 C., become perfectly isotropic.2 As is 
now generally known, Mallard, Tschermak and their followers 
accounted for these optical anomalies by what is termed " pseudo- 
symmetry," i. e., the imitation, by certain crystals, of a geometri- 

1 Edited by DR. GEO. H. WILLIAMS, of the Johns Hopkins University, Baltimore, 
Md., to whom all papers for review should be sent. 

2Bull. Soc. Min. de France, T. vi, i883, P. 122. 
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cal form of a higher grade of symmetry than they themselves 
actually possess, by complicated and repeated twinning. Klein, 
Krocke and certain other German mineralogists, on the contrary, 
maintained that the optical peculiarities were produced, not by 
twinning but by a molecular disturbance due to an internal ten- 
sion caused by the irregular growth of the crystal.' Klein had 
even succeeded in proving that the apparent twinning lines-the 
boundary between the areas of different optical orientation- 
could be made to move by raising the temperature,2 and the inter- 
pretation put by the same writer on the interesting observation 
of Mallard is very important, as offering a possible means of 
reconciling the different views which have hitherto existed re- 
garding these anomalous optical phenomena. Klein suggests 
that the fact that boracite becomes isotropic above 2650 C., proves 
that this substance is dirnorphous, crystallizing in the regular 
system above, and in some other, probably the orthorhombic, be- 
low this temperature.3 The crystals must therefore have been 
formed at a temperature above 2650 C., and hence possess geo- 
metrically the regular shape; their internal condition is due to 
the effort on the part of the molecules to rearrange themselves 
in accordance with the altered conditions, which is strong enough 
to produce a profound optical disturbance, but is not able to pull 
to pieces the crystalline form. Boracite crystals at ordinary tem- 
peratures are, in fact, a kind of paramorph, composed of optically 
orthorhombic portions enclosed iil the regular framework in 
which the substance originally, at a higher temperature, crys- 
tallized. 

Still more recently Klein4 has shown that leucite becomes iso- 
tropic at high temperatures, and Merian5 obtained a similar result 
for tridymite; thus it seems very probable that many other sub- 
stances, like garnet, analcite, perofskite, senarmontite, etc., which 
show optical properties in no accord with their external form may 
be satisfactorily explained by the assumption that they are dimor- 
phous. 

Another class of substances like potassium sulphate,6 leadhillite, 
aragonite, etc., whose optical properties at ordinary temperatures 
are in perfect accord with their crystalline form, have been shown 
capable of transference by increase of temperature to a state 
where their optical properties have a higher grade of symmetry, 
and consequently are no longer what the form would require, e.g., 

1 Neues Jahrbuch fur Min., etc., i88i, I, pp. 255 and 256. 
2 ib. p. 239, el seq. 
3 Neues Jahrbuch fur Min., etc., 1884, I, p. 239. ib. ref pp. i85 and i86. 
4Nachrichten d. Kon. Ges. d. Wissensch. zu G6ttingen, May, i884, and Neues 

Tahrbuch fur Min., etc., i884, II, p. 50. 
5 Neues Jahrbuch fiir Min., etc., i884, I, p. 193. 
6 Mallard: Bull. Soc. Min. de France, T. v, I 882, p. 2 19. 
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both orthorhombic aragonite' and monoclinic leadhillite2 become 
uniaxial when sufficiently heated. 

MINERAL SYNTHEsIS.-Nearly everything heretofore done in 
the way of artificially reproducing natural minerals and their as- 
sociations in rocks has been produced in France (vid. NATURALIST, 
July, i883, P. 780). Here, however, the results attained have 
been very interesting and important, and it is to be noticed 
with pleasure that the broad field which the researches of the 
French investigators have shown to be so fruitful is beginning to 
be successfully cultivated in Germany. Professor Doelter, of 
Graz, commenced, in connection with his colleague, Dr. Hussak, 
by studying the effects produced on various silicates by subjecting 
them to the action of different molten rocks.3 Augite yielded 
but small results, while hornblende was partially dissolved and 
changed to an aggregate of opaque grains and microlites of 
augite, as is often observed in many volcanic rocks. Mica, gar- 
net, olivine, quartz, feldspar, zircon and cordierite were treated in 
the same manner with different results, which cannot here be 
enumerated in detail. 

A later series of experiments by the same authors for the pur- 
pose of obtaining garnet and vesuvianite, if possible, by fusion 
gave only a negative result.4 All varieties of these minerals, 
when melted and again allowed slowly to cool, produced meionite, 
melilite, anorthite, lime-olivine, litme-nepheline, hematite and spi- 
nell, together with more or less amorphous matter, but no trace of 
the original minerals ever appeared. The fusion of mixtures of the 
substances entering into the composition of garnet yielded no 
better results. It would therefore appear that something more 
than simple dry fusion is necessary to produce these two minerals. 

Doelter has still more recently busied himself with synthetical 
experiments on minerals of the pyroxene and nepheline groups. 
The lime and potash so often observed in the latter are probably 
isomorphous mixtures, since small amounts of Ca A12 Si2 ?8 and 
K2 A12 Si2 08' when melted with the typical nepheline molecule, 
Na2 Al2 Si2 ?8 gave homogeneous crystalline masses having all 
the properties of nepheline.6 In regard to the aluminous pyrox- 
enes, Rammelsberg holds that the A12 03 and Fe2 03 are present 
as isomorphous mixtures with the normal silicate, R Si 03, while 
the view advanced by Tschermak is, that a silicate having the 
formula RO, R2 03, SiO2 accounts for the alumina and ferric iron. 
Doelter holds that the latter theory is the correct one, since he has 
artificially obtained the hypothetical molecule, k0, R 203, SiO2, 

1 Klein: Nachrichten d. K6n. Ges. d. Wissensch. zu G6ttingen, No. XII., 1883, 
and Neues Jahrbuch ftir Min., etc., i884, II, p 49. 

2 Miigge: Neues Jahrbuch fair Min., etc., 1884, i, p. 65. 
3 Neues Jahrbuch fUr Min., etc., i884, I, pp. 18-44. 
4 Neues Jahrhuch fuir Min., etc., 1884, I, 158-177. 
5 Zeitschrift fur Krystallographie, i884, IX, 322-332. 
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and shows that its physical properties are those of pyroxene.1 An 
optical examination of a series of carefully analyzed natural 
pyroxenes also yielded Doelter interesting results regarding the 
particular constituents which caused an increase in the size of the 
extinction angle on the clinopinacoid.2 Wiik3 attributed this to 
the amount of FeO present (vid. NATURALIST, Oct., 1882, p. 836), 
but Doelter considers it rather dependent on the proportions of 
the molecules Fe Ca Si206 or R R2 SiO6 which the pyroxene 
contains, in this following the suggestion recently made by Fr. 
Herwig in his article on the optical orientation of the pyroxene- 
hornblende minerals.4 

In this connection may be mentioned among the synthetical 
work lately produced in France, the artificial production of rho- 
donite, tephroite, hausmanite, barite, celestite and anhydrite by 
Alex. Gorgeu ;5 that of apatite and wagnerite containing Br in 
place of Cl by A. Ditte ;6 and that of albite, orthoclase and anal- 
cite in the wet way by Friedel and $arasin.7 

The reprint in book form of L. Bourgeois' article on the arti- 
ficial reproduction of minerals, written for the Encyclopedie 
chimique,8 is, notwithstanding Fouque and Levy's recent and 
very complete work on the same subject, a very valuable addition 
to the literature of this most interesting line of research. 

BORON MINERALS.-Rammelsberg9 has recently published the 
results of his new examination of the natural borates, which he 
arranges, starting with the metaboracic acid R2 B2 04 as the nor- 
mal, as follows: 

Priceite (pandermite) Ca3 B8 015 + 5aq 3Ca B2 04} + 4aq 
12H B 02 

Boracite (stassfurtite) 2Mg3 B8 015 + MgCI2-2 { 3Mg B2 o } + MgCI2 

Hdbt f Ca2 B6OU~ 2 kBOO2 3a 
Hydroboracite Mg2 B6. Ol + I2aq =2 HB, 20 } 

B6 4- 1q 2NaB) 
Boronatrocalcite (ulexite) {Na4a2 B. oi199aq) } N H B02 } + 

2f Ca B2 04 + i2aq H B 02) 

Franklandite Na4 B6 01, + 8aq - Hf + Ca B2 04} + 7aq 
Ca2 Bra Oi + 8aq H HB02fI 1 B0 

Borax (tinkal) Na2 B4 07 + Ioaq 2 2 BO2 + gaq 

'Neues Jahrbuch fur Min., etc., 1884, II, pp. 5 I-66. 
2 ib., 1885, I, pp. 43-68. 
3Zeitschrift fuir Krystallographie, viii, p. 208. 
4Schulprograrnin des Kgl. Gymnasium, Saarbrilcken, I884, pp. 175. 
5 Co7Ples r-endils, 1883, XCVII, p. 320, ib., XCVI, pp. I144 and J734. 
6 Co01q5/es r-eduZs, 1883, XCVI, pp. 575 and 846. 
7 Comples rwezdis, 1883, XCV1I, p. 290. 
8 Paris, I884, 8vo, pp. 228, VIII planches, Dunod ed. 
9 Neues Jahrbuch fur Min., etc., 1884, II, 158-I63. 
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Borocalcite (hayesine) Ca B4 07 + 6aq Ca B2 04 2H B 02jI + 5aq 

Larderellite Am2 B. 013 + 4aq = 2 { 0 2 } + aq 

Sussexite R B2 05 + aq B2 04 ) (R Mn, Mg) + a H2 02~ RMg 

Szaibelyite Mg5 B4 0 + 3aq = { 3 H2 ?4 } 
Then might be added: 

Lagonite Fe2 B6 012 + 3aq 

In ludwigite, danburite, datolite, axinite and tourmaline, B is 
regarded as merely substituted for Al or Fe. In warwickite it 
would appear to be the same. 

The hexagonal mineral from Soktuj, Urals, proved by Damour 
to be normal borate of alumina, and named by him jeremneiewite 
(vid. NATURALIST, June, 1883, p. 65I), has since been inves- 
tigated by Webskyl with most interesting results. The substance 
Al B03 is shown to be dimorphous, crystallizing like carbonate 
of calcium in both the hexagonal and orthorhombic systems. 
The interior of each crystal is a penetration twin of three ortho- 
rhombic individuals, closely resembling those often formed by 
aragonite, while this pseudohexagonal core is surrounded by an 
external layer of the really hexagonal modification. Both appear 
to have the same chemical composition. Websky proposes to 
retain Damour'S name, jeremeiewite, for the outer, hexagonal 
form, and suggests that of eiclweialdite for the internal, orthorhom- 
bic variety.-The monoclinic mineral, colernanuite (vid. NATU- 
RALIST, September, I884, P. 925), a hydrous borate of calcium 
closely allied to priceite, which was recently discovered at Dry 
lake, in Southern California, has been crystallographically inves- 
tigated by both vom Rath2 and Wendell Jackson.3 By the for- 
mer the axial ratio is given as 0.7769: [: 0.5416, /=690 433S', 
observed planes + P, -P - 3P, 3P3', 2P, 2P2', P c, 2P " , 2P-, 
0 P. 00 Pf, ,0 P I I 00 P6o, OP. Jackson determined the axial ratio as 
0.774843 : I : 0.540998, 69? 50' 45". To the planes men- 

tioned by vom Rath are added P P P3,, o , o P 8P- I 6P 00 
4P 00 + P P, 9p, 9p, 2P2, 3P3, 4P2, -PY, 3P3, 3P3, 3P3 
and 4P4. In all thirty-one forms, of which twenty-four appeared 
on one crystal.--C. Bodewig4 contributes a critical comparison, 
based on many analyses, of the methods for a quantitative deter- 
mination of boron in silicates. 

ISitzungsbcrichte d. Kgl. preuss. Ak. d. Wissensch, Berlin, 1883. Neues Jahr- 
buch fur Min., etc., 1884, I, p. 1-17. 

2 Neues Jahrbuch fMr Min., etc., 1885, I, p. 77. 
3Am. Jour. Sci., Dec., 1884, p. 447. 
4 Zeitschrift fUr Krystallographie, viii, p. 21 I. 
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Stibnite.-The stibnite crystals from Japan, which Professor 
E. S. Dana has recently studied (vide NATURALIST, Nov., 1883, 
P. 1159) have also been investigated by Krennerl at Buda- 
Pesth and by Brun.2 The former adds three new formns,- P,- :P 
and -NP, to the seventy observed by Dana, making the whole 
number of forms now known on stibnite, eighty-eight. M. Wada,3 
of Tokio, in a recent paper read in Berlin on some Japanese 
minerals, gives the correct stibnite locality as Ichinokawa, in the 
town of Ojoin-mura near Saijo, Province Iyo, Island of Shikoku. 
Dana's locality is incomplete, since " Kosang," in Japanese means 
" mine," and " Y7aegirnekn KXannaizu," chart of the district of 
Jaegime. 

BOTANY.4 

SEEDLESS APPLES.-During the past autumn my friend, Mr. C. 
Gibb, called my attention to some seedless apples of the St. Law- 
rence variety. They were all from the same tree, and there were 
originally quite a large number. The normal diameter of the St. 
Lawrence apple may be given at about 7cm. Examination of the 
specimens showed a somewhat conspicuously flattened form in 
axial direction; color chiefly yellowish-green; diameter varying 
from 2.9cm to 5cm, Longitudinal and transverse sections gave the 
same result in each case, and showed (a) complete suppression of 
the carpels, and so of the ovules; (b) suppression of the vascular 
structure to such a degree that no fibro-vascular bundles could 
be seen with the naked eye, as is usually the case.-D. P. Penhal- 
low, Montreal, Canada. 

WHY FLOWERS BLOSSOM EARLY.-Mr. Meehan in his Native 
Flowers refers to the early blossoming of Symplocarpusfwtidzus. 
In the AM. NAT., Nov., 1883, I tried to show that most spring 
flowers had their next year's growth well developed in the under- 
ground buds of winter, and that spring simply called forth what 
was already prepared in the winter bud or hibernaculum of the 
plant. Mr. Meehan says that the flowers of the skunk cabbage 
must have been prepared to some extent already in the previous 
winter, and that this may account for their early blossoming. I 
found this to be entirely correct, and being curious to know the 
extent of development in our spring plants during the intense 
heat of summer, I opened a number of the subterranean buds of 
plants on the 25th and 26th of August. It may be of interest to 
know that next year's peduncle of the skunk cabbage was 45mm 
long; the spathe was 55mm long, its upper half being already 
mottled with purple and yellowish-green; the spadix was 20mm 

1 F81dtani KUzl8ny, i883, XIII, p. I. 
2 Arch. d. sciences ph. et nat. Geneve (3), Ix, p. 514. 
3 Sitzungsberichte der Gesellschaft naturforschender Freunde zu Berlin, 17 Juni, 

188A. 79)-86.x X 

4 Edited by PROFESSOR CHARLES E. BESSEY, Lincoln, Nebraska. 
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